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"fl-E-BH ^ <Mig c-flolEi(EDID) *M -g^KVsync) ^^HrS 3^ 

91 & ^, H ^SHr* #2:*H, ^ S^l 7} ^ «]-7l# *V °J^^ 

Si ^ # ^S(PWM) 7}^ ^ &*] 7} 2] ^7) 

2] ^ -5Xf^^o] ^ o. s ol^j. ^o]^ Dl^ofl ^ o^Tfl 

nfl-f -^--g-tb ^oltf. 
£ 6 
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^fr^HH^ €^ €S ^r^Hr S^^l ^ «o v ^ {Apparatus and method 

for control ing invertor pulse width modulation frequency in portable computer} 



5E 3£r ^-g-S]^ *tfl-g- ^^E^ofl ^oIji, 

£ 4 ^ 51 5^ t^ofl o]«fl ^ ^5]^ c-IHbKEDID)!- 
^Efl^ £Al*V ^cjji, 



10 : *1^-R- 11 : tiltq^. ?lB#ei 
12 : liS s]^o]-ol 13 : 

14 : alcli. *g 15 : ^H*^ 
16 : ^ flH^&l 17 : ^ «1 ^ ^1 i 
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18 : 5q^lo>ol oj-oloii^oiiol 19 : 

- 20 ; *r°l^ 21 : 7)$.^. 

71^1 i|7l 2z&& ^ ^ £2:(PWM) ^^1- 7>^ S^*>7l qfcfl-g- ^ 



#<H ^h^- ^fFB^m, ^13X)-H-(CPU)(10), Hlt^iL ^Ht-ei(ll), -21— H -sM^o] y.^^ 
(Host-PCI Bridge)(12), *flS.E) (13) , ajc^ ^(14), .2.^.2. ^Ht-al (15) , 31 ^iHlr&l (16) , 
?}-.EL wl^ofliCCard BDS) ^B»ei(17), o>ol ofl ^ofl o] y.^x] (PCI-ISA Bridge)(18) , 

<t*l^(LCD)(19), ^>°1^(20), ZLE]ZL 7liLS.(21) Ef^-t- ^-*fl ^ 

3r€, ^7] 5q^o>o] o>6]ofl,i6(|oi a. 3*1 (PCI-ISA Br idge)(18Hl*r, ^ 
(CMOS-RAM) ( 180) °1 ^5^, ^H^OH^r, *(200)3|- ^(201), HSjJl ^lJiS. 

?iHl-sl(203)7> a^- ^^cf. 

lE^r, ^-71 ^H^- ^e^ aAl7l(l9)oflfe, £ 2*11 lE^ltr aj-sq- ^-©1, CCFL(Cold 
Cathode Fluorescence Lamp) ^>^- ^Hh£* r (190)7>, ^ 3L*\ 7] (19)$ v}^ 

<H1 S.^ o>^-a|, -8-71 3.^7} ®7) 2^ 
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. #*W*r, #€(31) IE*r AC #€(32)*, ## efllS. ^^^7) 

- fl«r #€ ^^-(30)^-, ^-71 #€ ^-^-(30)1- 7\*\ 9l7\s\^ ^ efl*f^ ^ 

^ ^ ^ 2: (Pulse Width Modulation) J&S.^ ^ i^H^H, <$7) ^±7}(190)S. 91 

7}is}7] 91^(33)7} if- ^^4. 

<17> JjLBJjI, #7] °]tHE^ PWM ^tSHttt, 1-^ 210 Hz2] 51^ ^sHr=L 4 1 $1 

<L^, ^7] 210 HZ ^7l£H ^ i^^S)^ ^^B^ ^7} &A)7}2] 

*Qr%±7.}S. 9}7}z\o) t ^ ^]s>7ll 3 Cfl , #7l PWM ^3*K^ ^ LCD H"7l 

Efl^ofl ccfe} 0 % ~ 100 % 77}*) 7>^Al^. o) Si ^3=1 #^^>7fl ^cf. 

<18> fl^, (33)<*)H*r, <#7] *H 3(20) 0.3.-^3 #^£l^ PWM ^ 

^Ml 5)^- Ofl, A o V 7 ]c^ ^-o. ^ofl^ 6] Hi ^ PWM ^^Hr ^^"4 ^ &A]7}°] Z.^<& ^ 
A^r7}9] 7_V^o] ^*>7ll S)<H, <S>^ 5. A] 7] ^ aj-^efl ±°]2l7} ^^7\] 

<i9> ojofl ^ i f^J-a|o 5 ojui^oi PWM ^a], ofl^ SAl7]sl Hefl°J ^sj-^-i- % 

-i^^Tfl HI, #71 PWM ^4r^ >SM HsH<3 ^^Hr, ^ ^ ^^K^ n 

tifl^ Unf 20 Hz ifl*l 30 Hz 3711 ^^*VX1 <£M , ^ n *V<>17> 20 Hz ol*>7> 5)^ ^-f, ^ 
^Fr ^ o.S 9l*fl ^ a*l7H ^°1^7> u|-E|-^- 7>^ol ^c,>^l7ll ^cf. 
<20> 7^o S ±°]ZL7\ M-Ef^- 7>^# ^3}-^ ( , f=ABS[PWM 

frequency-CFrame frequency*n)}, n=l,2,3,4. . ' 5.^ t f > 20 ©1^ f < 20 ©1^ 

S^SMI ^5.5., <^ S^l7l^l SefJ ^4^r, ^ Vsync ^4^7} 60 Hz^ 
(60*1) +20 -30=80 -90, (60*2)+20~30=140~ 150, (60*3)+20~30=200~210, (60*4) +20 -30=260 
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, -270, ( 60*5 )+20~ 30=320 -330, (60* 6) +20 -30=380 -390 *§-o) ^^-^ t&^f]?} 3^ 01, °1 
^ 210 Hz 270 Hz7> ^u>^ o.=l 31 &t\-. 

<2i> neiM-, Vsync ^4x^1 ^7} 1 #ff-°l ^ 3*1 7l, ofl-1- *c>| 60 Hz^l *} 

3*1 7]* A}-g-#£MS, PWM ^sI-tI ^ «o v ^^-S. >S3*H *HMlS. -t-^M # 

, ^ S^l7l^ #ff-7> $6>^lJl Vsync ^r^HrS. 50/56/60 HzS. ^ &| 7>*1£| ^ 3*l7l7> 

^ 3*1 7)°\}*\ ±°}^7} tg^SMl c-11, afl-i. -i-o] pwm 210 HzS JI^ ^-g-^ji, 

^ a^l7l^ Vsync ^4t§ 50Hz £Et3 56Hz5. A}-g-*H=- 7J -fofl^ zl ^o^l- 10 Hz IEtt 14 
Hz (f < 20 )7\ S]ES, ^^Hr y>^^7ll £1+3 §-^°l oicf. 



<22> o}-^, £ Mj^o. ^. 7l ^. ^.o. ^^} 7 ) <fl*>o} 3-^*1, a A] 

7l2] SAl Aiig 3HE-KEDID: Extended Display Identification DataHl 

71 ^3}t§ #S*H, ^171^1 i>7l» S^^>7l ^ ^2:(PWM) ^Sf 

^» ^r^Hr ^ °1 £+3 PWM ^^H^ -g3*M #tfl-g- ^^MH^l olt^Bl 

^ # ^r^Hr 3^^*1 * yJ-^-g- ^1^-^ 31, II ^°1 SUfe SH^. 

<23> S *V ( ^ o. *^_g_ ^^E^l Cf<#f}- 6fl^ JLAl7l» *}-g-^- Tj-^-ofl^, ^uf 

cq ol^E^l- A>-g-^c^ ( ^ 3*1 7l<^ t#di7l-!- PWM ^ ^2}-^^ ^ ?1 5L 
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^ 2)-§-] 

HM^i ^ ^ ^71 ^ ^<£l*Hr 1^]; ^"71 3}-<^ ^ ^71 ^S^T* 

-^71 7)9] H-7l# 2:^s:>7l ^ *V slti^c] ^ if- ^2: a> # ^ 2 # 

7^1; ^ A>#^ €^ ^ ^^Hr* ^"71 ^Al7l^- 3^7111- S#*H 

^, ^ a^l7]ofl Cfltb ^ 2*1 C-Ho]E^7> 7)^■ ti^*^ t^E]; ^-7] <S«^ X 

A]7lS ^f>}7) ^ ^1^^; ^ #71 ^ S^l ^ cflolE^l ^ 7 )^^ +z\ ^ 



<27> ^ wv^ofl 14=. 010} Ei ^ S * wj-^^, £ 3^] 51*1 tl- 
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. ^lS-^^I EEPR0M°1 S.^r , ^ ^} EEPROM^l^, ^ 3.*]7]tfl ^ 

, 3*1 ^ ci]o]E^ (EDID: Extended Display Identification Data)7> 7}^ z\^%\x%. 

<28> ^ j *£ 7 ] ^ c-llolE-KEDID)^^-, £ 4 ^ £ 5^1 5=*lSh wf^ ^-o] , 6j};g 

3*1 7] ^ H.efl<y (Frame) M-Bftfl^ cJ^l-^M ^-o^ ^jo]*] el ^(Display timing 

range limits) ^Ji7} 3.^- 7]^-^^ cfl, m^o] iiB ^- °1 p}o1^(20H 

*\tt, ^-71 EDID ^iL°ll if- 71^-sl ^ SA]7l^ 331^ ^^Hr, ^ ^ *7l £ 

^ %|-2:SH, <#7] ^ g.*}7}<>) ^"7l# S^<5>7l *r ^l^E^ PWM 7>^ S^SMl 

< 29 > afl-i- 50 Hz, 56 Hz, 60 Hz^l 3 Vsync ^ 3*1 7l 7} ^*fl 

s>ji, on- Al^dfl aJ-g-^cfTd, o]^ $ ^ff-eq 6P^ 3*l7Hfe g.^ 

o^ol aj-g. 7>^^1^, M-^^l <^ 3*1 7H^ ^-g-o] 1-7>^>711 5|fe Cll, OH- o]f% £ ^ 
t^oflA^, fjflt}- on 3 5.Al7l^ EEPR0M ^<>fl 71-1=- si EDID %2L ^ Vsync ^^Hr* ^-^r 
°1# <£2)2\ PWM ^^Hr 7>^ £^=L 711 

<30> ^, ^a^T Ti^oj ^^1 RWM -S}--^- *i^*>fe ^ 7>^1 

'PWM=Vsync*n-m* 'PWM=Vsync*n+m' ^ , PWM=Vsyc*n-m , -i- *i^ *>-§-*> ?11 E}t^ , nV^ n =4, 

m=30°-5. ^^cf^, <^ 3*1 71^ PWM ^sHr^ ^-§-4 
<3i> oil-i- ^o] t Vsync= 50 Hz °4 nfl , PWM= 50*4-30= 170°lul, Vsync= 56 Hz^ nfl f PWM= 

56*4-30= 19(Hj1, Vsync= 60 Hz H nfl , PWM= 60*4-30= 210°1 3^ nfl , ^7)9\- Qo] <9sl3. 7} 
^Jit, PWM ^ iUlM 2\ S ^ofl tfl^Kr PWM ^sHr# t}s7ll ^*H=- ^21 

5- °l-§-^>7Hl Qt\, 
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<P ^714 ^-o] aV#^ &o] 170 ^ nfl^- 170 Hz, 190 «a nfl^ 190 Hz, 210 

.. <H nfl^ 210 Hz5. 7>^^ PWM ^^Hr* ^ ol^E^ #7l <?1^E^, zj- ^ 

21-^1 «fl^m PWM ^2Hr°fl ^7l£H o_n^ SAl7l^ ^^7>(190)S. 3^ JiiflTfl 
^ 31, ^"71 nM^(20HH^-, £ 6 <H1 y>2f z>o] ^ 7 flcq ^ J5LE.1- PWM 2 

^ ^isMl ^-f(SlO), A oM EDID ^iLt ^ ^2:*>7fl ^nf(Sll). 

<33> ZielJL, ^-71 EDID ^iL°fl Vsync ^^Hr ^iL# ^ ^ ^ (S12)^4 o>^-&) , 

^i^tt ^ (PWM=Vsync*n-m)* o]-g-*H , ^l^^^l PWM ^r^M: ^#*>7fl 

(S13), ZL <4-#^J PWM ^^Hr* SIbJeH ^^tt PWM ^^HrS -i^^-Tll ^t}(S14). 

<34> o]^ > Aj- 7 ] v\o]y$ (20)0)1^^, PWM ^^Hr S^S.^* Sfl^]Al7l7fl 5]^ d](S15), 

PWM 2:^ **h8r, ^"71 *H^3i}- olE^joli^ nf^. ^^ofl ^«fl ^ ^ 

€ ^rSL Sit)-. 



<35> -g- i^o} a>^^ ^Hlfe, ^A]o^ o^tj) 7flA ^ ^AS, ^7} 

£4^ cf^tV ^*H1*# ?m, €3, tfl^(| Slfe ^-7> ^o] 7>^ ^ojcf. 



ofl>H, Hlfl^ *HS.&|°11 s^V 5*1 ^ cflolE|(EDID) ^, 
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,_ 7l(Vsync) $q =1 ^ %h2i*M, ^7) ^ &*]7}9) Wf 

. 711- 2:^>7l S)i ^^(PWM) ^^Hrl" S^f-O.^.^], &*]7}9) 

^l^l y o V *l« <r &>fl S)^ nfl-^ -e-g-tt 
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1] 

^ KM 7] iflSl Hlfl^ nflS-SH ^ &^1 ^It C-ll^Bl ^ ^ ^71 ^5}- 

#71 ^ "^71 ^Sf^# ^S*H , #71 ^ SAl7l^l S^*>7l fl^ 

<yalE^ ^ s. ^ 2^:711; ^ 

#71 ^ # ^^Hr* #71 «a^B]» ^Al7l^ 3^741!- £fsM 

[^T 1 * 2] 

1%H1 &<>H, 

#71 l#7ll^r, #7l ^Al dlolEi ^ Cl^l-eflol Bfolnj gflol;*] ^ n j B ^jgs. 

^^tt ^ ^il i^- Hefloj -s).^ eflolH ^ g.*\7)°) ^ 

^71 ^2K-JsL ^ ^-^^ ^R^S *}±r ^cfl-g- sg^E-HH^ o]^E^ S. 

[^*<h 3] 

*fl l*cHl S^i, 

#71 2^-Tjl^, 'PWM = Vsync*n-m'Sl ^-§- °1 -g-^-<*| , #7l ^Ei^ ^ S- ^_2i 
^rl- ##*Kr 33 # ^^-S. f>}±: ^cfl-g- ^^e^I^o) oj^Ei €^ ^ ^3*Hr 
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[3^* 4] 

*fl 3^1 91°]*], 

^7) 2#7l}^, n4 ^ 30iLsL -£^H , #7l ^3 ^A^A 

50 Hz, 56 Hz, 60 Hz ^ ^, €^ # ^ ^sHr* 170 Hz, 190Hz, 210 HzS ^#*> 

[3J^ 5] 

^ S^l7lofl cfl§v S^l ^1 HHe^V 71^- wism^ °fls-el; 

A oM 3^ SAl ^ tflolBlbfl 7}^& ^7] ^4^1" 3<fl| #2:*H, ^"71 *1 

6] 

-S-71 *fl5.e]^, <#7] ov^ & x\ 7 ] EEPROM^l ?ASr ^ 

7] 
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8] 

^7) ^H^r 1 ^, ^7) &*} ^ T^i#eflo] ^ojni efloix] ^p lH ^ 

JiS ^^tt ^ , =l $3. vflofl H3]<y ^sK= 3MB ^iL«, *fl^ «J3 X^M^ 

9] 

%7] ^M^r^, 'PWM = Vsync*n-m*^ °l-§-^M, #7l ^ 
10] 

A oM ^H^r^g,, ^-71 n^f 45f 30^-S. #7l ^ ^7l ^^7} ^ 

A 50 Hz, 56 Hz, 60 Hz ^ ^ 170 Hz, 190Hz, 210 HzS. 
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IS. 1] 



11 



Vidieo 
Controller 



14 



Video RAM 



15 



10 



CPU 



12 



Host-PCI 
Bridge 



Audio 
Controller 



18 



16 



13 



Memory 



17 



LAN 
Controller 



Card BDS 
Controller 



PCI-ISA 
Bridge 



CMOS 
RAM 

<180) 




20 



Mic 


om 


ROM 
(200) 


RAM 
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Keyboard Controller 
(203) 



21 



keyboard 
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Notebook Computer 




32 



AC Adaptor 



Mic 


;om 




21 


Keyboard 



w 180 



CMOS-RAM 
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Notebook Computer 



LCD 
(19) 



CCFL 



Inverter 



30 



Power 
Supply 



EEPROM 
(EDID) 



190 



33 



20 



Micom 



31 



180 



CMOS-RAM 



Battery 



21 



32 



Keyboard 



©- 



AC Adaptor 
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. [£. 4] 



Extended Display Identification Data (EDID) 



Address 


No. bytes 




Description 


OOh 


1 


Bytes 


EDID Structure Version / Revision 


01h 


7 


Bytes 


Vendor / Product Identification 


01 h 




2 


ID Manufacture 




; 






80h 


127 


Bytes 


Luminance Table & Timing Descriptions 


* 




x*A 


Luminance Table 


• 




8*B 


Range Limits 






2rc 


27-Byte - Detailed Range Limits 






4*D 


4-Byte Timing Codes 


* 




18*E 


1 8-byte Detailed Timing Descriptions 






X 


X»127 - (x*A+8*B+27*C+4*D+18*D) 


FFh 


1 


Byte 


Checksum 
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8 


Bytes 


Bit 


Description 






7-0 


Min Frame / field rate in Hz 






7-0 


Max Frame / field rate in Hz 






7-0 


Min line rate in kHz 






7-0 


Max line rate in kHz 






7-0 


Lower bits frame / field & line rate 






7-0 


Min pixel rate in MHz 






7-0 


Max pixel rate in MHz 






7-4 


Upper bits min pixel rate 






3-0 


Upper bits min pixel rate 
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Display timing range limits 
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15L 61 



C 



Al Sj 



c 



) 



1 




PWM ^Hf^ 5 






r 


EDID gj^H 
CLOD LH2I EEPROM) 


1 




L0D2I Vayno • 




1 


r 


Invertor°l PWK 
CPWM=»VBy 


Tio*n-m) 






Invertor PWM 








pwm SHfll 


1 





S10 



S11 



S12 



S13 



S14 



S15 



) 
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